regulated by Dilps, and to some extent on AKH/Glucagon. However, in recent years a number of additional hormonal systems have been uncovered. In particular, our lab identified Upd2 as the Drosophila Leptin ortholog. Recently, we characterized the mechanism by which Upd2 senses fat in adipose tissues, and showed that Upd2/Leptin secretion occurs via an energy-state sensitive network of proteinaceous compartments, formed by the unconventional secretion component GRASP, on the surface of lipid droplets, regulated via phosphorylation downstream of Glucagon mediated Ca2+ signaling. In addition, we showed that Drosophila muscles, depending on their physiological states, produce a number of systemic factors, such as ImpL2/IGFBP and Myostatin/GDF11. Interestingly, we found that ImpL2, which is produced from gut tumors, triggers systemic organ wasting reminiscent to cachexia by downregulating systemic Insulin levels. The gut also produces a number of hormones produced by enteroendocrine cells (EEs) regulate physiology. For example, we showed that Activin-β (Actβ), an activin ligand is produced in the enteroendocrine cells (EEs) of the midgut, is upregulated by chronic high-sugar diet and signals specifically through Babo to promote AKH/Glucagon action in the fat body, leading to hyperglycemia. Altogether, our work and others, have shown that: 1. Drosophila is an excellent model to dissect organ communications, especially as we have tools for genome scale interrogation of gene functions in organ communication; 2. Many of the regulatory mechanisms are conserved with mammals; 3. A number of human diseases related can be modeled in the fly, including obesity and organ wasting/cachexia. doi:10.1016/j.mod.2017.04.558
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Signal integration and the bud activation switch Ottoline Leyser Sainsbury Laboratory Cambridge University, United Kingdom Plant development is characterized by spectacular levels of plasticity, such that a single genotype can give rise to a wide range of phenotypes. The degree of shoot branching is an excellent example of this phenomenon with branching levels being influenced by diverse environmental and developmental factors throughout the life cycle. Fundamentally this is played out at the level of the behavior of axillary buds, established at the base of each leaf on the plant. Axillary buds can remain dormant or they can activate to produce a shoot. The commitment of axillary buds to switch between dormancy and activity involves the integration of local and systemic factors, and is mediated at least in part by the self-organising properties of the transport network for the plant hormone auxin. A central feature of this system is the competition between axillary buds for access to a common auxin transport path down the main stem to the root, along with positive feedback between auxin and its transport, which reinforces active transport routes. This system supports robust switching behavior in buds, dependent on their relative rather than absolute properties, which can be both globally and locally modulated. 
University of California, United States
Adult stem cells support tissue homeostasis and repair throughout the life of an individual. Numerous changes occur with age that result in altered stem cell behavior and reduced tissue maintenance and regeneration. Changes can be cell autonomous including changes in cell cycle progression, decreased bioenergetic efficiency, increased DNA damage, and epigenetic alterations. In addition, poorly understood changes to the local and systemic environments occur that result in decreased stem cell activity or alterations in commitment or differentiation potential. We have developed Drosophila melanogaster as a model to uncover conserved mechanisms regulating stem cell aging and to explore how cellular and tissue aging impact longevity. Specifically, we compare and contrast age-related changes to germline and intestinal stem cells and present strategies to counter age-related changes in both tissues. In addition, we are extending our findings in flies to more complex stem cell systems, such as the human intestine. Understanding the mechanistic basis for intrinsic and extrinsic agerelated changes will facilitate stem cell based therapies to treat ageonset and degenerative diseases in older individuals. Helical growth in some plant species causes spiral patterns, such as those of pea tendrils. This helical patterning often has a particular handedness. A considerable amount of experimental work in Arabidopsis has shown that alterations in the organization of cortical microtubules, or in microtubule associated proteins, can lead to handed helical growth. We have identified mutations in RHAMNOSE BIOSYN-THESIS 1 (RHM1) that cause dramatic left-handed helical growth of Arabidopsis petal epidermal cells, leading to twisted petals. RHM1 encodes a UDP-L-rhamnose synthase; rhamnose is a major component of pectin, a major structural component of the cell wall. The rhm1 mutants display decreases in the levels of the pectic polysaccharide rhamnogalacturonan-I. rhm1 mutant roots also display left-handed helical growth and, unlike other mutants with a similar phenotype, rhm1 does not alter the orientation of microtubule arrays. Our findings reveal a novel source of left-handed growth in plants caused by changes in cell wall composition that is independent of microtubule orientation; we propose that an important function of rhamnogalacturonan-I is to suppress helical twisting of expanding plant cells. We suggest that many instances of helical growth in nature may be due to naturally occurring alterations in the levels or organization of cell wall components. Unlike in invertebrates, vertebrate Hox gene clusters are found in multiple copies and are tightly packed and organized, with all transcripts encoded by the same DNA strand. This vertebrate genomic synapomorphy was initially proposed as a conjectural principle and largely verified by recent genome sequencing efforts and an exception to this rule has not been reported thus far. This evolutionary conundrum can be tentatively explained when considering recent work on the various regulatory strategies implemented by these genomic loci. By using recent data addressing these issues, I will propose a model for this surprising observation.
This model is largely based upon the existence of flanking regulatory landscapes, rich in potent enhancers that regulate several Hox genes at once and which imposes several constrains to the transcriptional organization of these loci. Experiments will be described where such a tight genomic organization is modified Genetic, molecular and cellular studies have provided a blueprint of organogenesis for the mouse kidney. Several recent approaches have documented the generation of kidney-like structures from human pluripotent stem cell types. The translational drive to use these human kidney organoids for disease modelling and therapeutic intervention highlights a poor understanding of the normal processes and cell types generated in human kidney development. To this end, we are engaged in a detailed analysis of human kidney development, comparing mouse and human programs, and in vitro and in vivo processes. Mechanistic differences in mouse and human, and in vivo and in vitro, developmental processes will be discussed in the context of our human kidney studies. Mutations in core cardiac transcription factors, including NKX2-5, GATA4, TBX5/20, are found commonly in familial cases of congenital heart disease (CHD). We have adapted the technique of DNA adenine methyltransferase identification (DamID), first used in whole Drosophila to identify targets of chromatin-binding proteins, to profile the targets of cardiac transcription factors (TF) in the cardiomyocyte HL1 cell line. DamID is complementary to chromatin immunoprecipitation (ChIP) but avoids artefacts associated with chromatin crosslinking and poor quality ChIP antibodies. Focusing on the targets of WT NKX2-5 and mutant proteins causative for CHD, we made the discovery that mutant proteins, even those lacking DNA binding ability, bind to a subset of normal targets as well as hundreds of unique targets termed "offtargets". Mutant proteins bind to targets and off-targets via their ability to dimerise with WT NKX2-5 and to broadly or ubiquitously-expressed NKX2-5 cofactors. Different mutants have distinct target and off-target signatures. Altered DNA binding specificity has also been documented. From genome-wide DamID data, machine-learning approaches have allowed us to identify previously unknown directly-interacting NKX2-5 cofactors. In an embryonic stem cell assay, expression of mutant NKX2-5 proteins can affect the expression of off-target genes. Our studies have implications for transcription factor function and the mechanism of CHD. We predict that mutation-specific dominant-negative and gainof-function effects arising from dysregulation of the hundreds of offtargets will destabilise the cardiac gene regulatory network and contribute to CHD pathophysiology. Genome-wide target data may allow classification of CHD phenotypes and long-term prognosis for CHD patients. This concept is broadly applicable to other diseases caused by TF mutations including cancer.
doi:10.1016/j.mod.2017.04.565
